Endovascular stimulation within the left pulmonary artery to induce slowing of heart rate and paroxysmal atrial fibrillation.
In recent years there have been many reports dealing with basic models for sustained atrial fibrillation (AF), however few animal models exist for paroxysmal AF which closely simulate that seen clinically. In 12 dogs, anesthetized with sodium pentobarbital, a right thoracotomy was performed. We stabilized a basket electrode catheter within the left pulmonary artery (LPA) through a purse string suture in the right ventricle. Electrode catheters were sutured to multiple atrial sites including the four pulmonary veins and the right and left atrial appendages, along Bachman's bundle and the coronary sinus. Continuous pulses of electrical stimulation (20 Hz square wave stimuli, each 0.1 ms in duration, voltage range 1-40 V) across adjacent splines of the five arms of the basket induced slow heart rates (at lower voltages) and then initiated atrial premature depolarizations (APDs), atrial tachycardia (AT) and AF (at higher voltages). To avoid possible direct activation of atrial myocardium, we also applied a train (50-100 ms duration) of high frequency stimuli (200 Hz) coupled to each atrial paced beat so that the train fell within the atrial refractory period. Stimulation in the LPA at an average of 14+/-7 V induced heart rate slowing, APDs were seen followed by AT/AF at a voltage of 20+/-6 V, P=0.002. Stimulation in the LPA resulted in APDs arising from a variety of sites including the left pulmonary veins (superior or inferior) and the left atrial appendage. After beta-blockade (intravenous esmolol or propranolol, 1 mg/kg) the voltage threshold for induction of AF rose from 14+/-7 to 25+/-10 V, P=0.02. Upon the addition of intravenous atropine (1-2 mg) the arrhythmic response (AF) to stimulation was completely abolished. Atrial pacing threshold was unchanged after autonomic blockade. Local application of radiofrequency energy (average number=3+/-2) across the metallic splines of the basket catheter in the LPA (70-80 V for 60 s) caused abolition of both the slowing and the arrhythmic response to LPA stimulation. These data suggest that stimulation of autonomic nerves in the LPA causes slowing of the heart rate followed by paroxysmal APD/AT/AF simulating the spontaneously occurring paroxysmal AF syndrome, associated with bradycardia, reported in patients.